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| NTRODUCT| ON

Good norning, M. Chairman and Menbers of the Subcommttee. M
name is Dr. Mchael Friedman. | amthe Lead Deputy

Comm ssioner for the Food and Drug Admi nistration (FDA). | am
pl eased to be here today to participate in a discussion of the
FDA' s Medi cal Device Program which is managed by the Center
for Devices and Radi ol ogical Health (CDRH). As the Congress
prepares to debate possible revision of the Federal Food, Drug,
and Cosnetic Act (the Act), it is essential that everyone have
a conpl ete and accurate understanding of the programin order
to make positive inprovenents and to assess the full inpact of

suggested changes. W are ready to assist you in that regard.

Today we have been asked to provide basic infornmation about
medi cal devices, the Agency’s regul ation of these devices and
the inport to patients of such avail abl e nedical devices. W
are aware that this is the first of the device hearings that
you will hold. W understand that at a |later hearing the
Committee will focus on the adm nistrative and regul atory
reforns the Agency has already inplenented as well as those
bei ng actively considered, which represent inprovenents in the
Medi cal Device Program and potential changes to the nedical

devi ce | aw



WHAT IS A MEDICAL DEVICE?

In 1938 when the Act was passed, nedical devices, for the nost
part, were sinple instruments such as stethoscopes and scal pel s
in which defects would be readily apparent. The t echnol ogy
boom after World War 11, and |ater the spin-off fromthe
fertile industrial environnent that made possi bl e NASA and cold
war weapons research, greatly increased the nunber and

conpl exity of nedical devices, including | andmark products such

as heart-lung machi nes and dial ysis equi prment.

According to the technical definition now found in the Act, a
“device” is “an instrunent, apparatus, inplenent, nmachine,
contrivance, inplant, in vitro reagent, or other simlar or
related article, including any conponent, part or accessory,
which is intended for use in the diagnosis of disease or other
conditions, or in the cure, mtigation, treatnent, or
prevention of disease, in man or other animals, or intended to
affect the structure or any function of the body and which does
not achieve its primary intended purposes through chem cal
action and which is not dependent upon being netabolized for

t he achi evenent of its primary intended purposes.”



As this definition suggests, many different types of products
are properly regul ated as nedi cal devices. Medical devices

i ncl ude over 100,000 products in nore than 1,700 categori es.
These range from sinple everyday articles such as thernoneters,
t ongue depressors, and heating pads, to the nore conpl ex

devi ces such as pacenakers, intrauterine devices, fetal stents

and ki dney di al ysi s nmachi nes.

Al t hough sone of the earliest nedical devices (e.g. bandages)
have retained their sanme basic formand function, the

conpl exity and use of nedical devices have increased
exponentially over the past 50 years. Devices are nore

sophi sticated, nore dependabl e and nore conveni ent.

Patient care has inproved dramatically as a result of these
changes. The follow ng exanples illustrate advances that have

been made in nmedical technology in just the |ast few years.

. Heart defibrillators have progressed from|l arge, bul ky
external punps to snmall external machines to totally
i npl ant abl e devi ces--about the same size as a pacenaker of

a few years ago.

. Surgical tools enable us to operate on a fetus in utero.



Open heart surgery once required for coronary artery
di sease has been largely replaced by | ess invasive

t echni ques such as bal | oon angi opl asty, insertion of
cardi ovascul ar stents, |aser ablation of plaque and

m nimally invasive surgery.

“Artificial"™ skin for burn victins i s now avai |l abl e.

Many maj or surgical procedures (e.g., renoval of the

gal | bl adder) have been replaced with | aproscopic
procedures that require only small incisions. This
"revolution" alone has dramatically reduced hospital stays

and recuperation is nuch faster.

Traditional surgery for Benign Prostatic Hyperplasia often
had significant bleeding, required indwelling catheters,
and was conplicated by incontinence and inpotence in many
patients. W now have new therapies that require |ess
anest hesi a, cause |ess blood | oss, and are associated with

significantly | ess incontinence and i npotence.

New devi ces have been devel oped to do needl e bi opsy of
breast abnormalities w thout general anesthesia or ngjor

surgery.



. Many di agnostic devices now can be used at hone--e.g.,
testing for blood clotting, pregnancy, cholesterol,

gl ucose.

. | mprovenents to anesthesia systens have reduced risks to

patients several -fol d.

. New i magi ng systens (PET and MRI) provide a dramatic
i nprovenent in inmge quality, information content and

anal ysi s.

. Cemented joint replacenents for hips have given way to
better functioning, nore durable replacenents, not just

for hip problens but for nearly every joint in the body.

In the |last year alone, FDA has approved several breakthrough
devices. The Thoratec Ventricul ar Assist Device System for
exanple, is a punp that assists the heart in patients who are
waiting for a heart transplant and are at inmm nent risk of
dying before a donor heart is available; the Utramark 9 Hi gh
Definition Utrasound Systemis a first-of-a-kind device to aid
the physician in differentiating benign frommalignant breast

| esions; the PAPNET Testing Systemis an aid in rescreening Pap

snmears previously reported as negati ve.



As diverse as nedical devices are, so are the range and
conplexity of problens that can arise fromtheir use. These
probl ens include nmechanical failure, faulty design, poor

manuf acturing quality, adverse effects of materials inplanted
in the body, inproper maintenance/specifications, user error,
conprom sed sterility/shelf |ife and el ectromagnetic
interference anong devices. Exanples of injuries resulting
fromuse of nedical devices include bone disintegration caused
by the material used in tenporonmandi bular jaw inplants; patient
deat hs caused by fractures in inplanted artificial heart

val ves; and el ectrocution of babi es when apnea nonitor |eads

were m stakenly plugged into wall outlets.

UNDER WHAT AUTHORITIES DO WE PRESENTLY OPERATE ?

The 1938 Act initially charged FDA with renoving adul terated or
m sbranded nedi cal devices fromthe market. It did not give the
Agency the authority to review nedical devices before entering
the market. Changes were nade in the Act in 1976 after a

conmi ssion determ ned that nore than 700 deat hs and 10, 000
injuries were associated with nedical devices. Anong other

injuries and deaths, 512 deaths and injuries were attributed to



heart val ves, 89 deaths and 186 injuries were tied to heart
pacemakers and ten deaths and 8,000 injuries were attributed to
intrauterine devices. (Cooper Comm ssion, Mdical Devices, A

Legi sl ative Plan, Septenber 1970).

After concluding that the Act did not provide sufficient
authority for the FDA adequately to protect the public health
wi th respect to nedical devices, the Medical Device Arendnents

of 1976 were passed (1976 Amendnents). (Public Law 94-295)

The 1976 Amendnents provi ded several mechanisnms to achieve this
goal, including classification of nedical devices, device
listing, establishnent registration, adherence to Good

Manuf acturing Practices (GWs), and extensive control over

mar ket introduction of nedical devices. The Safe Medi cal

Devi ces Act of 1990 (Public Law 101-629)and the Medical Device
Amendnents of 1992 (Public Law 102-300) revi sed and expanded

the 1976 Act.

The Agency carries out its medical device responsibilities by:

I eval uati ng new products before they are marketed for

conformance to requisite design features and standards,



engi neering bench tests, and, as needed, data from ani ma

trials or clinical trials in patients;

assuring quality systens are in place in the device
manuf acturing pl ants--through i nspection and enforcenent

activities; and,

coll ecting and nonitoring adverse effects from marketed
products and investigations, and taking action, when

necessary, to prevent injury or death.

The process provides for orderly devel opnment of new devices
starting with bench and ani mal tests, noving next through
scientifically sound clinical investigations, and, only after
i ndependent review of the results, approval for marketing.
This system has three goals: (1) to screen out bad ideas and
products that are unsafe or don't produce a benefit; (2) to
provide early feedback in order to detect and fix design or
manuf acturing flaws; and (3) to give doctors and patients an
accurate interpretable experience fromwhich to determne in
whomto use a device, what to expect fromits use, and howto
avoid a prolonged learning curve using it (so that patients

benefit).



Let nme describe a few exanples of how this process serves the
heal th needs of the American consuners. Several years ago,
Shiley was re-designing its 60 degree heart valve to open to 70
degrees. They were trying to reduce the chance of blood clots
and risk of stroke. Qur reviewers did not approve Shiley’'s
application because it did not have an engineering netal stress
anal ysis nor any clinical data. But, in Europe, the 70 degree
val ve was approved for marketing, used in thousands of

patients, and turned out to break about six tinmes as often as

the 60 degree val ve.

In the last three years, one of the world' s nost sophisticated
devi ce conpani es devel oped a new paceneker that, during
clinical studies, was found to have a m croprocessor design
flaw. Approximately one in every few hundred patients woul d
have his heart paced at 200 beats per m nute. Because this
desi gn defect was discovered during clinical trials, the
conpany was able to re-design the product before it was

mar ket ed and used by thousands of patients in the United

St at es.

Anot her conpany designed a new stent that was snaller and nore
fl exi ble than existing products so it could be used in

convol uted and narrow heart arteries. The device was approved
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for marketing in Europe and at |east one other country. During
FDA revi ew of the device, our engineers identified a design
feature which caused netal fatigue and breakage. The conpany
subsequent|ly re-designed the stent before clinical trials were

underway in this country.

In a simlar situation, a design/ manufacturing defect in an
i npl ant ed pacenaker/defibrill ator caused corrosi on which
resulted in it stopping pacing in up to ten percent of
patients. Wen this was discovered, nmarketing of the device
was stopped in Europe and the product was re-designed

prior to availability of the device in the U S.

CDRH i s responsible for carrying out an el ectronic product

radi ati on control program designed to protect the public health
and safety fromel ectronic product radiation under the 1968
Radi ati on Control for Health and Safety Act (Public Law 90-
602). CDRH also is responsible for inplenmentation of the
Manmogr aphy Quality Standards Act of 1992 (MXSA) (Public Law
102-539) which requires the establishnment of a Federal
certification and inspection program for mammography
facilities; regulations and standards for accrediting bodies

for mammography facilities; and standards for manmography
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equi pnent, personnel, and practices, including quality

assurance.

EVALUATING NEW DEVICES BEFORE THEY ARE MARKETED.

Because of the diverse nature of devices and the device

i ndustry, we have a product approval systemw th speci al
characteristics. There is a classification system of products
based on the degree of risk and the need for information on use

of the device in patients.

Devices on the narket at the tinme the original |aw was passed
were assigned to one of three "classes." Those presenting the
| east risk, such as elastic bandages, were placed in Cass |
and subject to "general controls.”™ GCeneral controls include
registration and listing, prohibitions against adulteration and
m sbrandi ng, notification, repair/replace/ refund, recall,
records and reports, and adherence to Good Manufacturing
Practices (Gws). Although a nunber of Class | devices stil
require premarket notification, approximtely

three-fourths are low risk devices that FDA has exenpted from

premar ket notification. Exanples of such devices include
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oxygen masks and manual surgical instrunments such as scal pels

and tissue retractors.

Class Il devices, presenting greater concern, are subject to
"special controls" such as postnarket surveillance studies and
performance standards, in addition to the general controls. On
the risk spectrumthese are the next category of devices about
whi ch the technology is well understood but we need to review
data about the performance of the device, usually through bench

t est dat a.

The highest risk devices are those that represent new

technol ogy. These are Class Il devices, which include many
inplanted and |ife-supporting or |ife-sustaining devices, are
subject to nore stringent controls and requirenents, including
premar ket review. For these devices, conprehensive eval uation,
including data fromclinical studies, is required to ensure
safety and effectiveness. This involves bench and ani nal
tests, clinical trials, the subm ssion of a Premarket Approva
Application (PMA), and in many cases review by an outside

advi sory panel. Cdass Ill devices conprise fewer than 1% of

mar keti ng applications received by the agency. Exanples of



13
devices in this category include heart val ves, inplantable
defibrillators, and conputerized m croscopes that automatically

read Pap snears.

Devi ces on the nmarket when the Amendnents were passed that have
been placed in Cass Il do not require premarket approval

until the Agency issues a regulation subjecting themto that
requi renent. New devices are classified automatically into
Class Il and require approval unless they are either shown to
be substantially equivalent to another device for which

premar ket approval is not required or they are reclassified.
The vast majority of devices (approximately 98% enter the

mar ket through this premarket notification process. Exanples

i nclude hearing aids; hip inplants; CT, ultrasound, x-ray, and

MRl i magi ng devi ces; and surgical |asers.

QUALITY SYSTEMS FOR DEVICE MANUFACTURERS

FDA i nspects manufacturing facilities to be sure they are in
conpliance with “good manufacturing practices” (Gws). Last
Cct ober, FDA published a quality systemregulation (21 CFR

Parts 808, 812 and 820) which revised GWs by addi ng design

control requirenents. The new quality systens regulation wll
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enhance consuner protection by reducing the nunber of recalls
from poorly designed devices and resultant patient injuries.

It has been estimated that nearly half of the 1200 device
product recalls conducted annually are attributed to device
design. The new regul ations also are consistent with quality
systemrequirenents worl dw de; this neets an inportant goal of

gl obal har noni zati on.

POSTMARKET ADVERSE EVENTS REPORTING

Post mar ket surveill ance of already-nmarketed devices is a vital
conpl enent to the premarket review program because no system
of premarket review, no matter how thorough, can prevent al
potential safety problens once a device is in w despread use.
Post marketing reporting is a systemthrough which the Agency
receives reports of serious adverse events. Such reporting
forms the basis for corrective actions by the Agency, which

i ncl udes warnings to users and product recalls. FDA now
recei ves over 100,000 adverse event reports annually from

manuf acturers, hospitals, health professionals and consuners.

The regul ati on of nedical devices presents unique chall enges.
To address these challenges requires both breadth and depth of

scientific capabilities. The FDA nust maintain staffing and
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expertise of the followng scientists in order to keep pace
wi t h advances:

- Engi neers (including bionedical, electrical/ electronics,

and materials).

- Bi ol ogi sts and m crobi ol ogi sts

. Physi ci ans and other clinicians

- Chem sts, biochem sts and toxicol ogists
- Medi cal technol ogi sts

- Physi ci sts

. Statisticians
. Consuner safety officers and field investigators
- Human factors specialists

WHERE 1S THE AGENCY TODAY?

Over the past few years, CDRH has worked hard to streamine the
regul atory processes for nedical devices and has inplenented a
nunber of managenent initiatives aimed at ensuring that it
woul d function nore efficiently and effectively. As a result
of these efforts the review tines for nedical devices have

dramatically inproved.

In Fiscal Year 1996, CDRH inproved its review tines for PMAs,

which are the full safety and efficacy subm ssions required for
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novel or high risk devices. |In Fiscal Year 1996, CDRH approved
43 PMAs, a six year high, and of these, 24 were nmgjor new

products, an all-tinme high.

Ei ght of the 15 PMAs submtted to the Agency in the first half
of Fiscal Year 1996, received a first action within the 180-day
statutory deadline. This performance was significantly better

than in 1994 or 1995.

In addition, the PVMA approval tinme in Fiscal Year 1997 has
decreased by 25 to 30 percent conpared to any of the last three
years. Nonethel ess, we are not satisfied and CDRH and the
Agency are focusing now on further inprovenents in the PVA

review tinmes, just as we have done for new drug applications.

CDRH al so has made not abl e progress over the last three years
in reducing review times for 510(k) applications, the

abbrevi ated subm ssions. In Fiscal Year 1996, the nedi an
review time for devices that received a finding of substanti al
equi val ence was 85 days. These reviews were conpleted in
nearly half the tine as the peak of 144 days in fiscal year
1993. The average 510(k) review tine in Fiscal Year 1996 was

110 days, down fromthe peak of 184 days in Fiscal Year 1994.
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Mor eover, the 510(k) backl og, which existed in the early 1990s,
no longer exists; it was virtually elimnated in Fiscal Year
1995. The tinme to first action for 510(k)s is now 90-days in

al nost every case, in accordance with the statute.

Overall, CDRH has shortened review tinmes significantly, wthout
sacrificing the necessary scientific and nedical rigor of the
reviews. W perceive a nunber of opportunities to inprove our

performance, and we are steadily nmoving in the right direction.

CONCLUSI10ON

Thank you, M. Chairman, for the opportunity to tell you about
our nedical device program In parting, let nme assure you, we
at the FDA are conmtted to a scientifically sound regul atory
environment that will provide Americans with the best nedi cal
care and that will foster a vigorous donestic device industry.
This includes continued services to small manufacturers,
readi |l y avail abl e gui dance on our requirenents, predictable and
reasonabl e response tines on applications for marketing, and
equi table enforcenent. But in the public interest, this
commtnent to the industry nust be coupled with a reciprocal

comm tnent: that nedical device firns will neet high standards



in the design, manufacture, and evaluation of their products.

We recogni ze that this can only be attai ned through a

col | aborative effort--between FDA and industry--grounded in
mut ual respect and responsibility. The protections afforded
the Anerican consuner, and the benefits provided the nedical

devi ce industry, cannot be underesti mat ed.

18



19



